I. Introduction
In order to produce stronger joints, the Friction Stir Welding process (FSW) can be used. Many applications such as aerospace, automotive and ship building industries, [1] Friction stir welding is a solid state welding process. The work pieces that are to be joined are clamped together on a backing plate. A rotating non consumable tool with a profiled pin and large concentric shoulder slowly plunged into the joint line between two plates which are clamped together. Here coalescence is created by the combined action of frictional heating between tool and work pieces and the plastic deformation of base metal due to the rotation of the tool. 95% of heat generated in the process is transferred to the work piece and only 5% flows into the tool [2] . Taguchi methods developed by Genichi Taguchi to improve the quality of manufacturing goods are recently applied to the field of engineering, manufacturing and marketing. The Taguchi method is a very powerful tool for carrying out experimental design. The main aim of the Taguchi method is to produce an optimum result by analyzing the statistical data which have been given as an input function. This method allows limited number of experimental runs by utilizing a well balanced experimental design called orthogonal array design and signal to noise (S/N) ratio. Taguchi methods have been successfully utilized by Lakshminarayananet.al. [3] . In order to study the effect of FSW process parameters, most workers follow the traditional experimental techniques, i.e. varying one parameter at a time while keeping others constant. This conventional parametric design of experiment approach is time consuming and calls for enormous resources. Taguchi statistical design is a powerful tool to identify significant factor from many by conducting relatively less number of experiments. However, this design fundamentally does not account for the interaction.
II. Experimental Procedure
In this work AA7075 with (SiC) is used by the stir casting process to produce composite of dimension 100mm×50mm×6mm plates. The chemical composition of the AA7075 is shown in TABLE1. Silicon carbide powder having a diameter of 200μm was chosen as reinforcement particles because they have high wear resistance. The average Tensile strength value using UTM is given in 
Identification of Process Parameters and Finding their Limits
The predominant FSW process parameters which influence the tensile strength of friction stir welded joints are tool rotational speed, welding speed and tool geometry [7] . The tools made of high carbon high chromium steel oil hardened to 62HRC with Hexagonal pin profile was used in the present work. The geometry of the tools are shown in Fig.1 
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Fig. 1 Friction stir welding tools
A large number of welds were carried out to fix the working ranges of all selected factors the limits of each factor were decided. The upper limit of a factor was coded as +1 and the lower limit was coded as -1 for the convenience of recording and processing experimental data. The coded values for intermediate values were calculated using the following relationship [8] .
Xi = 2[2X-(X max + X min)] / (X max -X min), Where Xi is the required coded value of a variable X; X is any value of the variable from X min to X max; X min is the lowest level of the variable; X max is the highest level of the variable. The Minitab software was used to study the statistical analysis for the obtained results. Welding process parameters and their levels are shown in 
Developing and Conducting the experiments as per the Design Matrix
According to the design matrix 27 sets of weld were performed and extracted three tensile specimens from each welded plate to evaluate ultimate tensile strength in terms of the ASTME8M-04 standard. The dimensions of each specimen are shown in Fig.2 . The shaded portion represents the weld bead. The ultimate tensile strength was estimated using a computerized universal testing machine at room temperature. Joint efficiency was calculated by comparing ultimate tensile strength of welded plates with that of the parent composite. In order to assess influence of factors on response, means and signal-to noise ratio (S/N) for each control factor are to be calculated In this work, S/N ratio was chosen according to criterion, larger -the better, in order to maximize response. 
Fig.2. Dimensions of tensile specimen
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III. Results and Discussions
Signals to Noise Ratio
The better, in order to maximize the response, in Taguchi method the signal to noise ratio is used to determine the deviation of the quality characteristics from the desired value. The S/N ratio (larger-the better) can be expressed as In this work tensile strength is one of the main characteristics. S/N = -10 log10 {1/n" n (1/y 2 )} where n is the number of test Considered in describing the quality of FSW joints. Each control conducted, y i is the average observed data of each test. In the factor can be calculated in order to assess the influence of parameters on the response, the means and signal -to -noise (S/N) ratios.
The signals are indicators of the effect on average responses and the noises are measures of the influence on the deviations from the sensitiveness of the experiment. In this work, the S/N ratio was chosen according to the criterion of the larger present study, the tensile strength data were analyzed to determine the effect of FSW process parameters. Tensile strength, joint efficiency and SN ratio of FSW composite joints are shown in TABLE 4. 
IV. Data Analysis
Analysis of Variance
Analysis of variance (ANOVA) test was performed to identify the process parameters that are statistically significant. The purpose of the ANOVA test is to investigate the significance of the process parameters which affect the tensile strength of FSW joints. The ANOVA results for tensile strength of means and S/N ratio are given in TABLE 5 and 6.
In The results of ANOVA indicate that the considered process parameters are highly significant factors affecting the tensile strength of FSW composite joints in the order of rotational speed, welding speed and tool profile. Effects of interaction between process parameters are not significant. Table 6 Analysis of Variance for SN ratios DF -Degrees of freedom, Seq SS -Sequencial sum of squares, Adj SS-Adjusted sum of square, Adj MSAdjusted mean square, F -Fisher ratio, P -probability that exceeds the 95% confidence level.
Optimizing the Tensile Strength Properties
Analyzing means and S/N ratio of various process parameters, it is observed that a larger S/N ratio corresponds to better quality characteristics. Therefore, optimal level of process parameter is the level of highest S/N ratio (10). Mean and S/N ratio for ultimate TS was at maximum when rotational speed 1200 rpm, welding speed 1.3mm / sand tool geometry is square, which are shown in Fig 3.   Fig. 3 
